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(54) Tool and process for finishing a vehicle wheel surface 

(57) A vehicle wheel (30) has an outboard face (31) 
which includes a smoothed portion to provide a cosmet- 
ic finish to the wheel face (31). The smoothed portion is 
formed by pressing a cutting tool (40) having a non-sym- 
metrical tip (45) against the wheel surface (31) as the 
wheel is rotated. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates in general to vehicle 
wheels and in particular to a vehicle wheel having an 
outboard face which includes a finished portion to pro- 
vide a cosmetically pleasing appearance to the wheel 
face and a method and cutting tool for machining the 
finished portion of the wheel face to produce a smooth 
surface. 

[0002J Vehicle wheels typically include an annular 
wheel rim and a circular wheel disc. The wheel disc can 
be formed across the outboard end of the wheel rim or 
recessed within the wheel rim. The wheel rim is adapted 
to carry a pneumatically inflated tire. The wheel rim has 
inboard and outboard tire retaining flanges formed on 
the ends thereof which extend in an outward radial di- 
rection to retain the tire on the wheel. Inboard and out- 
board tire bead seats are formed on the outer surface 
of the wheel rim adjacent to the corresponding tire re- 
taining flange to support the tire wall beads and form an 
air-tight seal therewith. The wheel rim also includes a 
reduced diameter deep well between the tire bead seats 
to facilitate mounting the tire upon the wheel. 
[0003] The wheel disc includes a central wheel hub 
for mounting the wheel upon a vehicle. The inboard face 
of the wheel disc hub is typically machined to form a flat 
surface to assure good contact between the wheel disc 
and the vehicle wheel hub. A pilot hole and a plurality of 
wheel stud holes extend through the wheel hub. The pi- 
lot hole is centered on the hub and the stud holes are 
spaced equally about a bolt circle which is concentric 
with the pilot hole. The pilot hole can receive the end of 
an axle while the wheel stud holes receive wheel studs 
for attaching the wheel to the vehicle. The wheel disc 
also typically includes a plurality of wheel spokes which 
extend radially from the wheel hub to the wheel rim and 
support the hub within the rim. 

[0004] Referring now to the drawings, a flow chart for 
a wheel manufacturing process is shown in Fig. 1. In 
function block 10, a wheel is cast in a single piece from 
a light weight metal such as aluminum, magnesium or 
titanium, or an alloy of a lightweight metal. Such wheels 
are becoming increasingly popular because they weigh 
less than conventional steel wheels and can include out- 
board wheel disc faces which are formed in a pleasing 
aesthetic shape. One piece wheel castings are usually 
formed by a gravity or low pressure casting process. The 
wheel castings are finished by machining to a final 
shape. 

[0005] Two separate machining stations are typically 
used to finish a wheel casting. In functional block 1 1 , the 
outboard end of a rough wheel casting is clamped to the 
face of a first wheel lathe for a first set of machining op- 
erations. A wheel lathe is a dedicated machine designed 
to finish wheels. Wheel lathes typically include a plurality 
of cutting tools mounted upon a lathe turret. The turret 



is indexed to sequentially move each of the tools to the 
surface of the wheel casting. Wheel lathes are usually 
operated under computer numerical control (CNC) to 
sequentially perform a number of related machining op- 
erations. For example, a wheel lathe turret can be 
equipped with a turning tool, a facing tool and a drill bit 
and the wheel lathe can be programmed to sequentially 
turn, face and bore a wheel casting. The wheel lathe 
face typically includes a chuck having a plurality of jaws 
which grip the outboard wheel retaining flange and tire 
bead seat. Consequently, the outboard wheel rim end 
is not finished during the first set of machining opera- 
tions. 

[0006] The outside and inside surfaces of the wheel 
rim are turned to their final shapes and the inboard sur- 
face of the wheel hub is faced in functional block 12. 
Additionally, the inboard end of the wheel rim is finished. 
The partially finished wheel casting is removed from the 
first wheel lathe, reversed and clamped on a second 
wheel lathe for a second set of machining operations in 
functional block 13. During the second set of machining 
operations, the inboard wheel flange and tire bead seat 
are gripped in the jaws of the wheel lathe chuck, expos- 
ing the outboard surface of the wheel disc and the out- 
board end of the wheel rim for machining. 
[0007] In functional block 14, the second wheel lathe 
turns and faces the outboard wheel face. During these 
operations, the outboard tire retaining flange and the 
outboard tire bead seat also are turned to final shapes. 
The surface of the hubcap retention area is machined 
to final shape and the stud mounting holes are drilled 
through the hub in functional block 15. Alternately, the 
wheel casting may be removed from the wheel lathe and 
the drilling operation completed at another workstation. 
[0008] During the facing and other machining opera- 
tions, very fine grooves are formed in the surfaces of the 
wheel. Accordingly, the surface of the wheel is typically 
subjected to a finishing step, as shown in functional 
block 16. A typical finishing process involves polishing 
the wheel surface to smooth the grooves and provide a 
lusterous appearance to the surface of the wheel. The 
polishing is usually followed by application of a clear 
coating to protect the polished wheel surface. 
[0009] A typical polishing operation is illustrated by a 
flow chart in Fig. 2. Polishing typically involves a first 
step of rough buffing with an abrasive compound as 
shown in functional block 20. The buffed wheel is de- 
greased in functional block 21. One frequently used 
method of degreasing involves passing the wheel 
through a chamber which is filled with a solvent vapor. 
The solvent vapor condenses upon wheel, covering the 
entire wheel surface. Once the solvent has had a suffi- 
cient time to dissolve any surface grease, the solvent is 
washed from the wheel to complete the degreasing. As 
shown in functional block 22, the wheel is then wet pol- 
ished with a liquid lubricant for the polishing abrasive. 
The wheel is usually rotated and rotating polishing 
wheels are applied to the surface while a slurry of pol- 
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ishing abrasive and a carrier fluid is applied to the wheel 
surface. Next the wheel is rinsed in functional block 23. 
Typically, deionized water is used for the rinse. 
[001 0] The substances utilized during wheel polishing 
are generally toxic in nature. Accordingly, it is common 5 
practice to ship the wheels to polishing contractor who 
employees safety procedures to protect personnel. The 
contractor is also equipped to dispose of the toxic 
wastes generated by the polishing operations. 
[0011] The polished wheel surface is prepared for 10 
coating in functional block 24. Typically, the preparation 
includes immersion of the wheel in a chromate bath. Fi- 
nally, a clear coating is applied to the wheel in functional 
block 25. Usually, the clear coating is sprayed onto the 
wheel while the wheel is slowly rotated. The coating is is 
then heated in a curing oven. 

SUMMARY OF THE INVENTION 

[0012] This invention relates to vehicle wheel having 20 
an outboard face which includes a finished portion to 
provide a cosmetically pleasing appearance to the 
wheel face and a method and improved cutting tool for 
machining the finished portion of the wheel face to pro- 
duce a smooth surface. 25 
[001 3] As described above, it is known to buff or polish 
a wheel surface. However, such processes require 
abrasives and solvents. Typical solvents include trichlo- 
roethylene, trichloroethane, sulfuric acid and perchlo- 
roethylene, which are toxic. Additionally, the lubricants 30 
for the abrasives can include animal lubricants such as 
grease and lard. The polishing wheels can produce air- 
borne lint during the polishing and buffing operation. Ac- 
cordingly, it is necessary to protect the workers from 
these materials and collect and dispose of the residues. 35 
Because of the complexity of the polishing operations 
and the need to appropriately control the environmental 
impact of the materials utilized, wheels are often 
shipped to an outside contractor for polishing. This in- 
volves additional time and expense. Thus, it would be 40 
desirable to smooth the wheel face without polishing the 
wheel. 

[0014] The present invention contemplates a vehicle 
wheel comprising an annular wheel rim portion and a 
wheel disc formed across the wheel rim. The wheel disc 45 
has an outboard face which includes a smoothed portion 
to provide a pleasing cosmetic appearance. II is further 
contemplated that the smoothed portion of the wheel 
disc face can extend over the entire surface of the wheel 
disc outboard face. An optional protective coating can so 
be formed over the smoothed portion of the wheel disc 
face. 

[0015] The present invention further includes a proc- 
ess for forming a decorative surface upon a vehicle 
wheel face which comprises providing a machined ve- 55 
hide wheel including a wheel rim and having a wheel 
disc extending radially across the wheel rim. The ma- 
chined wheel is mounted in a lathe. The wheel is rotated 



while an improved cutting tool having a non-symmetrical 
tip is urged against the outboard surface of the wheel 
disc to smooth a portion of the wheel disc surface. The 
invention also contemplates smoothing the entire out- 
board face of the wheel disc. Subsequent to smoothing 
the wheel face, an optional protective coating can be 
applied to the smoothed surface. 
[0016] Various objects and advantages of this inven- 
tion will become apparent to those skilled in the art from 
the following detailed description of the preferred em- 
bodiment, when read in light of the accompanying draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

Fig. 1 is a flow chart for a known process for man- 
ufacturing a one piece vehicle wheel. 
Fig. 2 is a flow chart for a known process for polish- 
ing a one piece vehicle wheel. 
1 Fig. 3 is a sectional view of a vehicle wheel and il- 
lustrates a process for finishing the vehicle wheel 
face in accordance with the invention. 
Fig. 4 is a plan view of.a wheel surface finishing tool 
in accordance with the invention that is used in the 
finishing process illustrated in Fig. 3. 
Fig. 5 is a side elevation of the surface finishing tool 
shown in Fig. 4. 

Fig. 6 is an enlarged partial side elevation of the tool 
shown in Fig. 5. 

Fig. 7 is a flow chart for manufacturing a one piece 
vehicle wheel which utilizes the surface finishing 
process illustrated in Fig. 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0018] Referring again to the drawings, there is illus- 
trated in Fig. 3, a sectional view of a one piece wheel 

30 having an outboard surface 31 and a process for fin- 
ishing the wheel 30 in accordance with the present in- 
vention. The finishing involves cutting the wheel surface 

31 with an improved cutting tool having a unique geom- 
etry that will be described below. An increased bright- 
ness or shine of the wheel surface Is expected from the 
cutting process. Thus, the present invention is directed 
to smoothing the visible portions of a wheel face to cos- 
metically improve the appearance of the wheel face. 
[0019] As shown in Fig. 3, the wheel 30 includes an 
annular wheel rim 32. A wheel disc 33 which includes 
the outboard surface 31 extends radially across the out- 
board end of the wheel rim 32. The invention contem- 
plates mounting an inboard end of the wheel rim 32 in 
the jaws 34 of a lathe or a spinner chuck of a wheel lathe 
(not shown). 

[0020] The wheel 30 is rotated about an axis 35, as 
shown by the arrow in Fig. 3, by the wheel lathe. An im- 
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proved cutting tool 40 is mounted upon a tool holder 41 
that is secured to a wheel lathe turret (not shown). The 
wheel lathe urges the cutting tool 40 against the out- 
board wheel face 31 to simultaneously remove material 
from the wheel face 31 and smooth the cut surface. The 5 
tool 40 is traversed in a radial direction from the out- 
board end of the wheel rim 32 across the wheel face 31 . 
The tool 40 moves alternately toward and away from the 
center of the wheel disc 33, as shown by the small ar- 
rows in Fig. 3. As the tool 40 moves across the wheel w 
face 31 , the tool 40 also is moved axially to follow the 
contour of the wheel face 31 . The invention further con- 
templates that the improved cutting tool 40 can be in- 
clined to smooth all possible inclinations of the wheel 
face 31 , such as horizontal, vertical or inclined, as illus- is 
trated in phantom in Fig. 3. Additionally, the tool 40 can 
be advanced in an axial, or radial, direction to increase 
the amount of material removed from the wheel face 31 . 
Liquid coolant is applied to the working surface by acon- 
ventional supply means (not shown). As will be de- 20 
scribed below, a portion of the surface of the wheel face 
31 is melted and then resolidified as the too! 40 passes 
thereover to form a smoothed portion 41 of the wheel 
face 31. 

[0021 ] As shown in Figs. 4 and 5, the improved cutting 25 
tool 40 is a specially modified face cutting tool. The tool 
40 has a rhombic shaped body 42 formed from a sin- 
tered carbide steel and includes a Poly Crystalline Dia- 
mond (PCD) insert 44 insert attached to one end. The 
insert 44 includes an improved cutting tip 45 on one end 30 
that contacts the wheel face 31 and works the metal. 
The tip 45 is shown as a shaded area in Figs. 4 and 5 
and has a length L of about six mm. An mounting hole 
45 formed through the tool 40 permits attachment of the 
tool 40 to the tool holder 41 . 35 
[0022] The present invention contemplates a special 
geometry for the cutting tip 45. For comparison, a stand- 
ard cutting tip is outlined by the dashed line labeled 46 
in Fig. 4. While the standard cutting tip 46 is symmetrical 
about the centeriine of the tool, the cutting tip 45 of the 40 
improved tool 40 is non-symmetrical, having two differ- 
ent radii. The leading edge of the tip 45 has a larger 
radius R 1 while the trailing edge of the tip 45 has a small- 
er radius R 2 . Both radii R t and R 2 are tangent to the 
centeriine of the tool 40. In the preferred embodiment, 45 
the leading edge radius R 1 is twice the trailing edge ra- 
dius R 2 . Additionally, the leading edge radius R 1 is se- 
lected to be greater that the rate of feed per revolution 
programmed into the wheel lathe to cause multiple cut- 
ting of the wheel surface prior to the tangent point of the so 
tip 45. In the preferred embodiment, the leading edge 
radius R n is 3.01 mm while the trailing edge radius R 2 
is 1.5 mm. These radii compare to a typical standard 
cutting tip radius of 1.0 mm. The direction of movement 
of the wheel being worked is indicated by the arrow in 55 
Fig. 4. 

[0023] As best seen in Figs. 5 and 6, the insert 44 is 
canted at an angle a relative to the top surface of the 



tool body 42. In the preferred embodiment, the angle a 
is seven degrees. A flat .land 48 is formed around the 
upper edge of the insert 44. The land 48 is perpendicu- 
lar, or has zero rake;' to the top surface of the tool body 
42. Because the insert 44 is canted relative to the tool 
body 42, the cutting edge of the insert 44 also forms an 
angle of a with the tool body top surface. Thus, the cut- 
ting edge of the insert 44 is maintained tangent to the 
surface of the face of the vehicle wheel. The land 48 has 
a width W that is in the range of between 0.076 and 
0.254 mm with the preferred embodiment having a width 
in the range of 0.076 to 0. 1 27 mm . The lower portion 49 
of the insert 44 and the tool body 42 are undercut at an 
angle p to allow removal of the cut material. The angle 
£ is in the range of five to 1 5 degrees and is five degrees 
in the preferred embodiment. 

[0024] The tool holder41 is of conventional design but 
is formed of an anti-vibration material, such as, for ex- 
ample, machinable carbide to minimize vibration by 
avoiding resonance. Also, the tool holder 41 is designed 
for a minimum extension from the wheel lathe turret to 
increase the rigidity of the smear cutting tool 40. Addi- 
tionally, it is contemplated that the associated wheel 
lathe includes a balanced chuck, centering, locating and 
clamping mechanisms. 

[0025] During operation, the zero rake land of the in- 
sert tip 44 rubs the wheel surface causing "work hard- 
ening" of the wheel metal. This differs from a process 
commonly referred to as "smear cutting" where a tool is 
dragged in a "backward" direction over the workpiece to 
only smooth the surface. The present invention contem- 
plates advancing the tool 40 in a "forward" direction . The 
unique geometry of the improved cutting tool tip 45 si- 
multaneously removes material from the wheel face and 
smooths the wheel face. The friction between the tool 
tip 45 and the wheel surface generates sufficient heat 
to cause microscopic melting of the surface metal. The 
friction between the tool tip 45 and the wheel surface 
forces a small amount of the melted metal in front of the 
tip 45 and into any surface voids. The melted surface 
metal then resolidifies. The melting and resoiidification 
of the metal can leave a bright surface that appears to 
have been polished. 

[0026] The inventors believe that as a wheel solidifies 
following casting, a layer of oxidized metal is formed up- 
on the surface of the wheel. The oxidized layer is melted 
and quickly resolidifed during the cutting process with 
the improved cutting tool 40. As a result, an oxidized 
layer does not have a chance to be formed. A similar 
process is utilized to provide a lustrous surface finish to 
gold ingots. As a gold ingot solidifies, the exterior sur- 
face becomes dull due to slight oxidation of the gold on 
the surface and impurities rising to the surface. A torch 
is used to heat and remelt the surface of the ingot to a 
semi-liquid state. The torch is quickly removed as soon 
a the ingotsurface becomes shiny. This process for gold 
ingots is typically referred to as tinning. The inventors 
have found that if the feedrate for the improved tool 40 
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is one tenth or less than the leading edge radius R 1 , the 
surface appears to have been polished. The finishing 
process also seals any pores that could allow air to es- 
cape from a pneumatic tire mounted upon the wheel. 
Accordingly, the inventors expect that the number of 5 
"leakers" will be reduced. 

[0027] The invention further contemplates applying a 
protective coating (not shown) to the wheel disc face fol- 
lowing the smear cutting process. The protective coat- 
ing covers the smoothed portion of the wheel and slows 10 
the surface oxidation process. Accordingly, the inven- 
tors expect that the wheel surface will retain its shiny 
appearance for a long time. However, it will be appreci- 
ated that such a protective coating is optional. In the pre- 
ferred embodiment, the protective coating is a clear 15 
coating; however, other coatings can be applied to the 
smoothed surface portion 41 . 

[0028] The invention further contemplates a process 
for smoothing the wheel face that is illustrated by the 
flow chart shown. in Fig. 7. Steps shown in Fig. 7 which 20 
are similar to steps shown in the flow charts in Figs. 1 
and 2 and have the same numerical designators. In Fig. 
7, a vehicle wheel is cast by a conventional casting proc- 
ess, such as, for example, gravity or low pressure cast- 
ing, in functional block 10. In functional blocks 11 25 
through 15, the wheel casting is machined to a final 
shape as described above. 

[0029] In functional block 5 1 , the outboard wheel face 
is smoothed on a wheel lathe or other conventional 
wheel finishing machine. The wheel is rotated upon the 30 
wheel lathe while a cutting tool having the unique ge- 
ometry described above is urged against and moved ra- 
dially across the outboard wheel face. Once the desired 
surface dimensions and finish have been achieved, the 
wheel is removed from the wheel lathe in functional 35 
block 52. 

[0030] The wheel can then be finished with a surface 
preparation in functional block 25 followed by a coating 
and curing of the coating in functional block 25. As de- 
scribed above, application of the protective coating to 40 
the smoothed wheel surface is optional. Thus, the 
present invention contemplates that smoothing is in- 
cluded as one of the steps in the prior art process for 
machining a wheel casting. For example, a cutting tool 
mounted upon a tool holder.formed from an anti-vibra- «5 
tion material can be added to the turret of the wheel lathe 
used to machine the wheel casting and the smoothing 
operation included as one of the programmed machin- 
ing steps for finishing the wheel casting. Alternately, a 
smoothing station, which is dedicated to smoothing the so 
wheel faces, can be established at the wheel manufac- 
turing facility. 

[0031] While the preferred embodiment has been de- 
scribed and illustrated above as smoothing the entire 
outboard wheel face, it will be appreciated that only a 55 
portion of the wheel face can be smoothed. For exam- 
ple, the esthetic design of the wheel may require that 
only a portion of the wheel face is to be lusterous with 



the remainder remaining as machined or painted. Ac- 
cordingly, only the portion which is desired to be luterous 
would be smoothed. Similarly, the invention also con- 
templates that entire surface of wheel can be smoothed 
to provide an improvement in the cosmetic appearance 
to the wheel. Also, while the preferred embodiment has 
been described as being applied to cast wheels, it will 
be appreciated that the cosmetic appearance of wheels 
formed by other conventional processes also can be im- 
proved by smear cutting. For example, the present in- 
vention also contemplates smoothing the outboard sur- 
face of forged or.stamped wheel discs. 
[0032] The inventor expects that using the improved 
cutting tool to cut and smooth the wheel face to enhance 
the cosmetic appearance thereof will cost less than buff- 
ing or polishing of the wheel face. Also, because the 
wheel can be smoothed on existing wheel lathes, no 
capital cost for polishing machines is required. The 
smoothing process eliminates both the exposure of per- 
sonnel to toxic substances utilized during polishing and 
the expense of disposing of the toxic wastes generated 
thereby. Production time and cost will also be reduced 
since the need to ship the wheel to a polishing contractor 
will be eliminated. The improved cutting tool can extend 
into the wheel rim to reach the surface of a recessed 
wheel disc, which can be difficult to reach with polishing 
wheels. The cutting and smoothing preserves crisp 
edge surfaces which may be aesthetically desirable. 
Such edges tend to be blunted or removed by the abra- 
sive nature of the polishing process. While polishing 
tends to highlight surface imperfections, cutting and 
smoothing tends to hide such surface imperfections. 
[0033] In accordance with the provisions of the patent 
statutes, the principle and mode of operation of this in- 
vention have been explained and ilJustrated in its pre- 
ferred embodiment. However, it must be understood 
that this invention may be practiced otherwise than as 
specifically explained and illustrated without departing 
from its spirit or scope. For example, while the preferred 
embodiment has been described for a one piece vehicle 
wheel, it will be appreciated that the invention also can 
be practiced upon two piece vehicle wheels having cast 
full face modular wheel discs. Also, the invention can be 
practiced upon a wheel spider which is disposed within 
awheel rim, 



Claims 

1 . A process for forming a decorative surface upon an 
outboard surface of a wheel disc, the method com- 
prising the steps of: 

(a) providing a vehicle wheel including a wheel 
rim and having awheel disc extending radially 
across the wheel rim; 

(b) mounting the wheel in a lathe; 

(c) rotating the wheel; and 
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(d) urging a cutting tool against an outboard 
surface of the wheel disc and traversing the cut- 
ting tool in a radial direction across the out- 
board surface of the wheel disc to smear cut 
the wheel surface such that the wheel disc out- 
board surface has a polished appearance. 

A process according to claim 1 wherein the cutting 
tool includes a no n -symmetrical working tip having 
arcuate leading and trailing edges, the leading edge 
having a leading edge radius and the trailing edge 
having a trailing edge radius, the leading edge ra- 
dius being greater than the trailing edge radius. 

A process according to claim 2 wherein the entire 
outboard face of the wheel disc is smoothed in step 
(d). 

A process according to claim 2 further including, 
subsequent to step (d), applying a protective coat- 
ing to the smoothed surface. 

A process according to claim 4 wherein the coating 
is a clear coating. 



6. A process according to claim 2 wherein the leading 
edge radius is twice the trailing edge radius. 

7. A process according to claim 2 wherein the cutting 
tool also has a zero degree land formed about the 
non-symmetrical working tip. 



A process according to claim 7 wherein the working 
tip is an insert formed from a poly crystalline dia- 
mond material. 



9. A cutting tool for smoothing a wheel surface com- 
prising: 

a rhombic shaped body portion having a mount- 
ing aperture formed therethrough; and 
a non-symmetrical working tip inserted into one 
end of said body portion, said tip having arcuate 
leading and trailing edges, said leading edge 
having a leading edge radius and said trailing 
edge having a trailing edge radius, said leading 
edge radius being greater than the trailing edge 
radius. 
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13. A cutting tool according to claim 12 wherein said 
leading edge radius is about three mm and said 
trailing edge radius is about 1 .5 mm. 

A cutting tool according to claim 12 wherein said 
end of said body adjacent to said tip is undercut by 
an angle in the range of five to 1 5 degrees. 

15. A cutting tool according to claim 14 wherein said 
undercut is five degrees. 

16. A cutting tool according to claim 15 further including 
a tool holder formed from a anti-vibration material. 

17. A cutting tool according to claim 9 wherein said 
working tip insert is formed from a hard substance. 

18. A cutting tool according to claim 17 wherein said 
insert is formed from a poly crystalline diamond ma- 
terial. 
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A cutting tool according to claim 18 wherein said 
leading edge radius is twice said trailing edge radius 
and further wherein said working tip has a zero de- 
gree land formed thereabout. 



20. A cutting tool according to claim 19 wherein said 
leading edge radius is about three mm and said 
trailing edge radius is about 1 .5 mm: 



21. 



A cutting tool according to claim 20 wherein said 
insert is canted relative to a surface of said tool 
body. 



10. A cutting tool according to claim 9 wherein said 
leading edge radius is twice the trailing edge radius. 



11. 



A cutting tool according to claim 9 wherein said tip 
also has a zero degree land formed thereabout. 



12. A cutting tool according to claim 11 wherein said in- 
sert is canted relative to a surface of said tool body. 
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(54) Tool and process for finishing a vehicle wheel surface 



(57) A vehicle wheel (30) has an outboard face (31 ) 
which includes a smoothed portion to provide a cosmet- 
ic finish to the wheel face (31 ). The smoothed portion is 
formed by pressing a cutting tool (40) having a non-sym- 
metrical tip (45) against the wheel surface (31) as the 
wheel is rotated. 
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